104 116 106 



FIG. 1 



42- 



ABS 

-J- 

48 40 

T 



■6/7 
ABS^ 
-6/7 



FIG. 2 



54 



50 



-47 



46 44 42 32 



PROCESSING 
CIRCUITRY 



'30 



-34 
-34 



-34 

-34 



46 



36 



MOTOR 
' CONTROLLER 

— 1 \ 

I 38 



FIG. 3 



SPIN VALVE SENSOR 200 
-AP PINNED LAYER 202 
I FREE LAYER 216 



218 



CAP 50A To 



(F2) 25A NiFe 



(F1) 1'5A CoFe' 



(S) 



20A Cu 



204 — 0 


(AP2) 


26A 


CoFe V 




(APC) 


8A 


Ru r 


1 204 — 0 


(API) 


17A 


CoFe \ 



(AFM) 175A PtMn 



(SL2) 35A To 



(SL1) 30A NiMnO 




(G1) AI2O3 



FIG. 12 




fIG. 13 



-SPIN VALVE SENSOR 400 

-AP PINNED LAYER 202 
- FREE LAYER 216 




FIG. 14 



-SPIN VALVE SENSOR 500 
-AP PINNED LAYER 202 
— FREE LAYER 216 




FIG. 15 



SPIN VALVE SENSOR 550 

I AP PINNED LAYER 202 

I FREE LAYER 216 



NiFeO- 



/ CAP 


50A 


To p 






cuo ;lr 


1 1 ^ (F2) 


25A 


NiPe y 



(F1) 15A CoFe 



218 



(S) 20A Cu 



(AFM) 175A PtMn 



(SL2) 35A To 



(SL1) 30A NiMnO 



-224 





1 204 — 0 


(AP2) 


26A 


CoFe Y 






(APC) 


8A 


Ru [ 


V 


204 — <H) 


(API) 


17A 


CoFe \ 



(G1) AI2O3 



FIG. 16 



SPIN FILTER AFFECT ON AP- PINNED PtMn SPIN VALVES 
0 , — 



-5 
-10 
-15 
-20 



EX 1 



-Hf 



EX 2 



1- Std (no Cu) 

2- Cu(IOA) ^ 

3- O-Cu(IOA) 

4- O-Cu(IOA) -0/Ta-o" 



EX 3 



EX 4 



EXAMPLE 



FIG. 17 



Cu/Ta CAP ON AP- PINNED PtMn STRUCTURES 
25 I 



23 

c 21 
o 

^ 19 
17 




15 I 1 \ I 

0 5 10 15 20 

Cu Thickness (A) FIG. 18 



Cu/Ta CAP ON AP- PINNED PtMn STRUCTURES 
2 I 




1.0 I ^ ^ ^ 1 

0 5 10 15 20 

Cu Thickness (A) FTC 1Q 



Cu/Ta CAP ON AP- PINNED PtMn STRUCTURES 
8.6, 1 




0 5 10 15 20 



Cu Thickness (A) 



Cu/To CAP ON AP- PINNED PtMn STRUCTURES 




0 5 10 15 



Cu Thickness (A) FIG. 21 



Cu/Ta CAP ON AP- PINNED PtMn STRUCTURES 







-^Hc 
















1 1 1 



0 5 10 15 20 



Cu Thickness (A) flQ, 22 



SPIN VALVE SENSOR 600 

AP PINNED LAYER 202 
— FREE LAYER 602 




-148 



(G1) AI2O3 



FIG. 23 



SPIN VALVE SENSOR 700 

AP PINNED LAYER 202 

FREE LAYER 602 



CoFeO 







CAP 


50A 


Ta T 






(SF) 


10A 


Cu "p 






(F3) 


15A 


CoFe p 










(F2) 


25A 


NiFe W 












(Fl) 


15A 


CoFe Y 


-14 






8 


(S) 


20A 


Cu \ 


/ 204 — (8) 


(AP2) 


26A 


CoFe ' 






(APC) 


8A 


Ru 


/ 204 — 0 


(API) 


17A 


CoFe 



(AFM) 175A PtMn 



(SL2) 35A To 



(SL1) 30A NiMnO 
(G1) AI2O3 



224 



-148 



FIG. 24 



-SPIN VALVE SENSOR 800 
-AP PINNED LAYER 202 
- FREE LAYER 602 




FIG. 25 



